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Name of invention 

The method for production of polyester molded articles 
Claims 

1. The method for production of polyester molded articles characterized 
by adding of the halogenide of alkaline metal and the epoxy compound 
expressed following the general formula (I) 

Z - OOOCBiCU - OH* ♦ ■ • fll 

o 

(Inside of the formula, Z is benzene cyclic, naphthalene cyclic, 
cyclohexane cyclic, or pylidinic cyclic which have substitution groups 
or have not . ) to the polyester for melt molding of a saturated polyester 
and by making the epoxy compound and the polyester react under existence 
of the halogenide with alkaline metal. 

2 . The method for production of polyester molded articles as claimed 
in claim 1 characterized by blending the halogenide of alkaline metal 
in the saturated polyester beforehand. 

Detailed description of the invention 

P. 19 right column L.19~L.21 (Purpose of this invention) 

This invention relates to the method for production of polyester molded 
articles, especially of polyester molded articles with low content of 
carboxyl end groups . 

P. 19 right column L.2 — L.6 (The conventional method) 

To improve hydrolysis resistance and heat resistance, it is effective 
to decrease the carboxyl end groups of polyester. The various methods 
has been suggested to decrease the carboxyl end groups of polyester. 

P. 19 right column L. 15~P . 19 L. 24 (The problem of conventional methods ) 
However it could not apply to product on industrial scale to process 
the polyester with lower content of carboxyl end groups by using these 
methods, because it happened many problems such as that it was needed 
to add a large amount of additives, that it is necessary to decrease 
the carboxyl end groups of the polyester by another method beforehand, 
that the coloring of the obtained molded articles reduce the value of 
articles greatly or that the foaming easily occurs by decomposition 



of the additives under mold (under spun). 



P. 20 left column L.13~P.20 L. 19 (The means for solving a problem) 
The present inventors have inquired into the process of the polyester 
molded articles with lower content of the carboxyl end groups and without 
decrease of the degree of polymerization. As the result, the present 
inventors found that it can be achieved the object by blending Iodation 
potassium and glycidyl benzoate when polyester is melt molded. Based 
on this knowledge, the present inventors used to repeat optional 
examination further and used to complete. 

P. 21 left column L.18~right column L.76 (Detail explanation of epoxy 
compound and halogenide with alkaline metal) 
The epoxy compound for use in this invention is expressed the general 
formula (I ) . 

S - OOOCBidU - oh. ♦■-{[! 

Inside of the formula, Z is benzene cyclic, naphthalene cyclic, 
cyclohexane cyclic, or pylidinic cyclic. Furthermore, for example Z 
may be substituted with alkyl groups, alkoxy groups, amino groups, 
halogen atoms and so on. 

The examples of such epoxy compound are glycidyl benzoate, o-methyl 
glycidyl benzoate, o-ethyl glycidyl benzoate, p-chloro glycidyl 
benzoate, p-methoxy glycidyl benzoate, glycidyl cyclohexane 
carboxylate, glycidyl ar-naphthoate, glycidyl /?-naphthoate, glycidyl 
picolinate, and so on. These epoxy compounds may use either one sort 
or two or more sorts together. 

The epoxy compounds may add at either the step of polycondensation 
of the saturated polyester or the remelted molding the saturated 
polyester with such an extruder after solidifying to powder at once. 
Most preferred addition stage is at the melt moling, concretely, 
preferred the molding condition that holds 30 second or more or 30 or 
less minutes at melted state after the addition. If this holding time 
becomes too much long, the polyester molding is come to color. 

For the amount of the epoxy compounds described above, if they are 
too little, it decreases the effect of the decreasing the carboxyl end 
groups content and if they are too many, the characteristic of polyester 
is spoiled. Therefore, the amount of the epoxy compound is preferably 
between 0.1 and 10 parts by weight, more preferably between 0.1 and 



3 parts by weight, and even more preferably between 0.3 and 1.5 parts 
by weight relative to 100 parts by weight of the polyester. 
Furthermore, when the halogenide with alkaline metal blends in the 
saturated polyester beforehand at the molding after that the epoxy 
compound is added in the saturated polyester, it will be able to heighten 
the effect which decreasing the carboxyl end groups content. The 
halogenide with alkaline metal for use in this invention have at least 
one sort of alkaline metals chosen from lithium, sodium, potassium, 
rubidium, or cesium. For example, they are sodium iodide, potassium 
iodide, cesium chloride, rubidium bromide, potassium bromide, rubidium 
chloride and so on. These may use either one sort or two or more sorts 
together . 

Preferably the halogenides are added and blended in the polyester 
before the addition of the epoxy compounds ; usually they are added before 
completing the polycondensation of the polyester substantially. But 
when they are added before the first stage of the polycondensation of 
the polyester, the speed of polycondensation will be late or the color 
of the polyester will be spoiled. Therefore, preferably the addition 
after the intrinsic viscosity reaches 0 . 3 or more, even more preferably 
the addition between 20 and 60 minutes until the polycondensation 
completing under the polycondensation of the polyester is desirable. 
The amount of the halgenide of alkaline metal preferably falls between 
0.005 and 0.15 percent by weight relative to all the acid component 
of the polyester. 

P. 21 right column L.94~P.22 left column L.4(The effect of this 
invention) 

On this invention, the polyester molding that has the enough degree 
of polymerization and lower content of the carboxyl end groups with 
highly heat resistance can be produced easily. 

P. 22 left column L.14~P.22 right column L.38 (Examples) 

Hereafter, this invention is described in detail by examples. In 
examples number of part in examples show part by weight and the intrinsic 
viscosity is the value that measured at 35 degrees C by using a mixed 
solvent of phenol and tetrachloroethane( 4 : 6 ) . The content of carboxyl 
end groups is measured with the method of A-Conix [ Makromol . Chem. 26, 
226(1958)]. The evaluation of the resistance to hydrolytic degradation 
was shown by increasing the content of carboxyl end groups when the 
obtained moldings was immersed in water of 140 degrees C for 48 hours. 



Example 1 

50 parts of dimethyl terephthalate and 31 parts of ethyleneglycol and 
as catalyst 0.031 parts of calcium acetate dihydrate and 0.02 parts 
of antimony trioxide were prepared in an auto calve with a distillation 
tower and a condenser. Then the temperature was raised gradually from 
140 degrees C, methanol generated by reaction was removed and the ester 
interchange reaction was completed. 0.017 parts of phosphorous acid 
as stabilizer and 0.15 parts of titanium dioxide as lusterless agent 
was added in the obtained reactant. The temperature of the obtained 
reactant was raised gradually to 285 degrees C, the pressure was reduced 
and it was polymerized under reduced pressure of 0 . 8mmHg for 170 minutes . 
Then 0.004 parts of potassium iodide was added and furthermore it was 
polymerized under reduced pressure of 0.8mmHg for 30 minutes. Then the 
saturated polyester that the intrinsic viscosity was 0.71 and the 
content of carboxyl end groups were 20 equivalent /10 6 g was obtained. 
After the obtained saturated polyester was extruded in the shape of 
ribbon, it was cut and considered as pellets. After 0.5 parts of liquid 
glycidyl benzoate was blended to the obtained pellets, the obtained 
mixture was extruded with caliber 0 . 5 mm0 metal cap after it was resided 
for 4 minutes at 290 degrees C and it was obtained unoriented yarn. 
Then this unoriented yarn was oriented to 5.5 times at 80 degrees C 
and furthermore heat-treated at 210 degrees C. The color of the oriented 
yarn was good, the intrinsic viscosity was 0.71 and the content of 
carboxyl end groups was 0.7 equivalent/ 10 6 g. The content of carboxyl 
end groups was 7 equivalent/ 10 6 g after the evaluation of the resistance 
to hydrolytic degradation. 

Comparable example 1 

The oriented yarn obtained by all the same condition as example 1 
except the no addition of potassium iodide on the stage of 
polycondensation of polyester has good color but the intrinsic 
viscosity was 0.70, the content of carboxyl end groups was 14 
equivalent/10 6 g and the content of carboxyl end groups was 49 
equivalent/ 10 6 g after the evaluation of the resistance to hydrolytic 
degradation. 

Comparable Example 2 

The oriented yarn obtained by all the same condition as example 1 
except the no addition of glycidyl benzoate has good color but the 



intrinsic viscosity was 0.69, the content of carboxyl end groups was 
23 equivalent/ 10 6 g and the content of carboxyl end groups was 7 8 
equivalent/10 6 g after the evaluation of the resistance to hydrolytic 
degradation. 

Comparable example 3 

The oriented yarn obtained by all the same condition as example 1 
except to add potassium acetate instead of potassium iodide has good 
color but the intrinsic viscosity was 0.70, the content of carboxyl 
end groups was 15 equivalent/ 10 6 g and the content of carboxyl end groups 
was 50 equivalent/ 10 6 g after the evaluation of the resistance to 
hydrolytic degradation. 

Example 2-4 

The intrinsic viscosity, the content of carboxyl end groups and the 
content of carboxyl end groups after the evaluation of the resistance 
to hydrolytic degradation of the oriented yarn obtained under all the 
same condition as example 1 except to change epoxy compounds and their 
amount of addition were shown in the following tables . 



Example 


Epoxy compounds 


Oriented yarn 


Carboxyl end 
groups after 
hydrolytic 
degradation 


Compounds 


Amount of 
addition 
(parts ) 


Intrinsic 
viscosity 


Carboxyl 
end groups 
(eq/10 6 g) 


2 


glycidyl 
benzoate 


0 .25 


0.71 


7 


22 


3 


glycidyl a 
-naphthoate 


0.6 


0 .70 


2.5 


13 


4 


same as the 
above 


0.3 


0.71 


8 


27 
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